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Dear Sir: 

Pursuant to 37 CFR § 1.192, appellants hereby file their appeal brief in 
triplicate. Enclosed is the filing fee of $320.00 required by 37 CFR § 1.17(c). The 
Commissioner is hereby authorized to charge/credit Deposit Account No. 14-1 138 for 
any deficiency/overage. 

I. REAL PARTY IN INTEREST 

Coming Incorporated, as assignee of U.S. Reissue Patent Application 
No. 08/833,620, is the real party in interest. 



II. RELATED APPEALS AND INTERFERENCES 

There are no related appeals or interferences pertaining to the above- 
identified application. 
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III. 



STATUS OF CLAIMS 



A. Claims 12. 13. 22. 33-39. 41-44. 46. 47. 49. and 51-53 Are 
Finally Rejected 

Claims 12, 13, 22, 33-39, 41-44, 46, 47, 49, and 51-53 have been 



finally rejected under 35 U.S.C. § 103(a) for obviousness over U.S. Patent No. 
4,501,602 to Miller et al. ("Miller") in view of European Patent No. 38,900 to 
Schwarz et al. ("Schwarz") and, optionally, U.S. Patent No. 2,272,342 to Hyde 
("Hyde") and/or Japanese Kokai Patent Application No. 138145 to Kawaguchi et al. 
("Kawaguchi"). 



B. Claims 1-11. 14-21. 23-32. 40. and 50 Have Be en Canceled 
Claims 1-11, 14-21, 23-32, 40, and 50 have been canceled. 

C. Claims 45 and 48 Stand Allowed 
Claims 45 and 48 are allowed. 

D. Claims 12. 13. 22. 33-39. 41-44. 46. 47 . 49. and 51-53 Are On 



The decision of the examiner finally rejecting claims 12, 13, 22, 33-39, 



41-44, 46, 47, 49, and 51-53 is appealed. These claims, in their currently pending 
form, are set forth in the attached Appendix. 

IV. STATUS OF AMENDMENTS 

There are no amendments pending. 



A ppeal 
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V. SUMMARY OF INVENTION 

A. Problems In The Prior Art 

Various processes are known in the art that involve the production of 
metal oxides from vaporous reactants (column 1, lines 6-7 of U.S. Patent No. 
5,043,002). The most basic requirements of such processes necessitate a feedstock 
solution, a means of generating and transporting vapors of the feedstock solution 
(hereafter called vaporous reactants) and an oxidant to a reaction site, and a means of 
catalyzing oxidation and combustion coincidentally, producing finely divided, 
spherical aggregates, called soot (column 1, lines 8-14). This soot may be collected 
and simultaneously or subsequently heat treated to form a non-porous, transparent, 
high purity glass article (column 1, lines 14-18). The means for executing these 
reactions is usually a specialized piece of equipment with a unique arrangement of 
nozzles and burners (column 1, lines 18-20). 

Much of the initial research that led to the development, and thus 
patent protection, of a plethora of such processes focused on the production of fused 
silica (column 1, lines 21-23). Selection of the appropriate feedstock was found to be 
as important in the production of high purity fused silica as the equipment used in its 
production (column 1, lines 24-26). Consequently, a material was identified that 
could generate the needed vapor pressure of 200-300 mm at temperatures below 
100°C; the high vapor pressure of silicon tetrachloride (SiCl 4 ) isolated it as a 
convenient vapor source for soot generation, thus launching the discovery and use of a 
series of similar chloride-based feedstocks (column 1, lines 26-32). This factor, more 
than any other, is responsible for the presently accepted use of SiCU, GeCU, POCl 3 , 
and BC1 3 as vapor sources, even though these materials have certain chemically 
undesirable properties (column 1, lines 32-36). 

Silicon, germanium, zirconium, and titanium are metals often used in 
halide form as vaporous reactants for forming high purity metal oxide glasses (column 
1 , lines 37-39). However, SiCU has been the industry standard among metal-source 
vaporous reactants used over the years for the production of high purity silica glasses 
(column 1, lines 39-42). As disclosed in U.S. Pat. No. 3,698,936, one of several 
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reactions may be employed to produce high purity fused silica via oxidation of SiCU; 
namely: 

(1) SiCl 4 + 0 2 -> Si0 2 + Cl 2 , 

(2) SiCU + 0 3 -» Si0 2 + Cl 2 , or 

(3) SiCU + H 2 0 -> Si0 2 + HC1, 

whereby burners or jet assemblies are utilized in feeding the reactant gases and vapors 
to a reaction space (column 1 , lines 42-50). There are inherent economic 
disadvantages to each of these reactions (column 1, lines 50-52). 

These reactions, which oxidize SiCl 4 through pyrolysis and hydrolysis, 
have the disadvantage of producing a very strong acid by-product (column 1, lines 53- 
55). While the first two reactions occur theoretically, it is likely that an auxiliary fuel 
is needed to achieve pyrolytic temperature, thus leading to hydrolysis of the silicon 
tetrachloride and formation of hydrochloric acid (HC1) (column 1, lines 55-59). Such 
a by-product is not only a detriment to many deposition substrates and the reaction 
equipment, but also is a detriment to the environment (column 1, lines 59-62). 
Emission abatement systems have proven to be very expensive due to down-time, 
loss, and maintenance of equipment caused by the corrosiveness of HC1 (column 1, 
lines 62-65). 

The first reaction, which utilizes oxygen as it occurs naturally, requires 
elevated reaction temperatures which, generally, are difficult to maintain without 
using specialized equipment (column 1, lines 66 to column 2, line 1). The second 
reaction requires ozone, an unstable form of molecular oxygen that not only warrants 
special handling, but also must be manufactured on site due to a lack of commercial 
availability (column 2, lines 1-4). Notwithstanding the handling and disposal of the 
HC1 by-product necessitated by the hydrolysis and pyrolysis of SiCU, the third 
reaction, also hydrolysis of SiCU, tends to be the preferred commercial method of 
producing fused silica for economic reasons (column 2, lines 5-8). 

Though hydrolysis of SiCU has been the preference of industry for 
producing high purity fused silica over the years, the enhanced global sensitivity to 
environmental protection has led to more strict government regulation of point source 
emissions, prompting a search for less environmentally pernicious feedstocks (column 
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2, lines 10-15). In new point source emission regulations, HC1, the by-product of 
hydrolyzing SiCl 4 , as well as many particulate pollutants, has to be cleansed from 
exhaust gases prior to their release into the atmosphere (column 2, lines 16-19). The 
economic consequences of meeting these regulations have made commercial 
production of fused silica by downstream removal of HC1 and other metal oxides 
from halide-based feedstocks less attractive to industry (column 2, lines 19-23). 

As an alternative, high purity fused quartz or silica may also be 
produced by thermal decomposition and oxidation of silane, a compound that requires 
taking safety measures in handling due to the violent reaction caused when air is 
introduced into a closed container of silane (column 2, lines 24-29). Silane is 
commonly reacted with carbon dioxide, nitrous oxide, oxygen, or water to produce a 
high purity material that is useful in producing, among other things, semiconductor 
devices (column 2, lines 29-32). However, silane has proven to be much too 
expensive and reactive to be considered for commercial use except possibly for 
extremely high purity applications (column 2, lines 32-35). 

B. Brief Descr i ption Of Th e Invention 
The instant invention utilizes halide-free, silicon-containing 
compounds as a replacement for the halide-based source feedstocks that are often 
oxidized by flame hydrolysis or pyrolysis, to produce transparent, high-purity silica 
glass articles (column 3, lines 3-7 of U.S. Patent No. 5,043,002). Fused silica glass 
produced through the use of silicon-containing compounds as the feedstock 
components results in carbon dioxide and water as by-products (column 3, lines 7-10). 
Appellants have found that polymethylcyclosiloxanes are particularly useful as 
substitutes for halide-based, silicon-containing compounds (column 3, lines 10-14). 
Hexamethylcyclotrisiloxane (HMCTS), octamethylcyclotetrasiloxane (OMCTS), and 
decamethylcyclopentasiloxane (DMCPS) are representative of operable 
polymethylcyclosiloxanes (column 3, lines 14-19). OMCTS and DMCPS have been 
found to be the most preferred (column 3, lines 19-20). 
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It will be appreciated that, as in the current commercial processes for 
doping fused Si0 2 articles produced via the hydrolysis/oxidation of SiCU with various 
metals in order to modify the chemical and/or physical properties thereof, the fused 
Si0 2 articles prepared in accordance with the present invention can likewise be doped 
with metals (column 3, lines 35-41). For example, fused Si0 2 articles have been 
doped commercially with Al 2 0 3 , B 2 0 3 , Ge0 2 , P 2 O s , and Ti0 2 utilizing halide- 
containing compounds of aluminum, boron, germanium, phosphorous, and titanium, 
respectively (column 3, lines 41-45). Similar dopants can be utilized in the present 
inventive process but would, of course, provide a source of halide emissions (column 
3, lines 45-47). Consequently, to eliminate point source emissions of halides, 
organometallic compounds of the dopant metals should be employed (column 3, lines 
47-50). 

In summary, the present invention comprehends doping of fused Si0 2 
articles with P 2 O s and/or at least one metal oxide selected from Groups IA, IB, HA, 
IIB, IIIA, IIIB, IVA, IVB, VA, and the rare earth series of the Periodic Table (column 
3, line 68 to column 4, line 4). 

VI. ISSUE 

Whether claims 12, 13, 22, 33-39, 41-44, 46, 47, 49, and 51-53 are 
properly rejected under 35 U.S.C. § 103(a) for obviousness over Miller in view of 
Schwarz and, optionally, Hyde and/or Kawaguchi in the absence of any motivation to 
combine these references and in view of appellants' evidence of unexpected results. 

VII. GROUPING OF CLAIMS 

As set forth in Section VIII(B)(3)(b), dependent claims 36-38 and 51- 
53 are patentable of their own accord. All other dependent claims stand or fall with 
the independent claim from which they depend. 
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VIII. ARGUMENT 

A. Applicable La™ - ^ U.S.C. S 103 

35 U.S.C. § 103 imposes the requirement that an invention, to be 
patentable, must not have been obvious over the prior art "at the time the invention 
was made to a person having ordinary skill in the art to which said subject matter 
pertains." The starting point for discussion of obviousness is G^hajn^ohnDeere 
Co. 383 U S 1 (1966), which set forth the following factors for determining 
obviousness: (1) the scope and content of the prior art; (2) differences between the 
prior art and the claims at issue; (3) the level of ordinary skill in the pertinent art; and 
(4) such objective evidence of non-obviousness as commercial success, long felt but 
unresolved needs, and failure of others. All evidence must be weighed before 
reaching a conclusion on obviousness under § 103. P Ji nduitCor^^ 
Co 810 F.2d 1561, 1561, 1 USPQ2d 1593, 1594 (Fed. Cir.), cj^tdemed, 481 U.S. 
^ 2 ( 19 87); FMo^LBlockDrug. 786 F.2d 1136, 1143, 229 USPQ 182, 188 (Fed. 
Cir ) certdenied, 479 U.S. 827 (1986); Simm ons Fastener Corp. v JlhnoisTool 
Works, 739 F.2d 1573, 1575, 222 USPQ 744, 746 (Fed. Cir. 1984), cert, denied , 471 
U~s7k>65 (1985). In addition, the prior art itself must suggest the desirability and, 
therefore, obviousness of a modification of a reference or the combination of 
references to achieve a claimed invention. Hodoshv^lockDn^ 786 F.2d at 1 143 
n.5, 229 USPQ at 187 n.5; Tn re Gordon, 733 F.2d 900, 902, 221 USPQ 1125, 1127 
(Fed. Cir. 1984). 

B ^i ^tinr. of Claim s 17 13 ,22,33-39 41 -44, 46 47, 49, 
S1 -5"3 Under ^ TT S C. S 103(aVfor Obviousness Over 
y;iw t» Vipw of Schw^ »nd. Optionally, Hyde and/or, 
p-gwapiichi, Ts Improper 

1. Descri ption of Miller 
Miller relates to producing glass optical waveguides by generating a 
silica soot, depositing it on a surface, and consolidating the deposited soot to produce 
a glass. To the extent a source for the silicon soot is specifically identified, Miller 
mentions silicon tetrachloride (See Example 7). There is no disclosure of 
polymethylcyclosiloxane. 
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2. Descri ption Of Schwarz 
Schwarz relates to a method of making pyrogenic silica with siloxanes, 
such as hexamethylcyclotrisiloxane or octamethylcyclotetrasiloxane. Schwarz 
manufactures a silicic acid dispersion having a specific BET surface of 250 ± 25 to 
350 + 25 m 2 /g and a thickening viscosity of 4000 to 8000 mPas in unsaturated 
polyesters by burning a siloxane or mixture of siloxanes in the presence of hydrogen 
or a hydrocarbon. Suitable siloxanes include hexamethylcyclotrisiloxane or 
octamethylcyclotetrasiloxane. 

3. Description of Hyde 

Hyde discloses making a transparent article of silica by oxidizing 
silicon. Like Miller, Hyde contains no disclosure of using polymethylcyclosiloxane. 
Only the use of silicon chloride, silicon chloroform, methyl silicate, and ethyl silicate, 
which are very different from polymethylcyclosiloxane, are mentioned in Hyde. 

4. Descri ption Of Kawaguchi 

Kawaguchi relates to a method of making a quartz glass element by 
synthesizing silica particles from a silane compound or a siloxane compound (e.g., 
hexamethyldisiloxane) and depositing the particles on a rotating carrier at a thickness 
of 1-300 urn. After deposition, the particles on the carrier are vitrified to form a glass. 
There is no disclosure of preparing glass from a polymethylcyclosiloxane. 

5 Th R Combinat ion of Miller, Rrhwarz. Hvde. and 

Kswa puchi Would Not Have Rendered the Claimed 
Invention Obvious 

It is the examiner's position that the method of making fused silica, as 
disclosed in the present invention, would have been obvious in view of the 
combination of Miller, Schwarz, Hyde, and Kawaguchi. Miller is cited as teaching 
the claimed method of making either optical waveguide fibers or a non-porous body, 
each made of high purity fused silica, in accordance with the present invention, except 
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that it utilizes silicon tetrachloride as the source of silicon. However, Schwarz is cited 
as teaching the use of cyclosiloxanes instead of silicon tetrachloride to eliminate the 
use of chlorine and the production of acids. Hyde is cited to show that one of 
ordinary skill in the art would expect hydrolyzable compounds to be useful in making 
silica soot. Further, it is asserted that one of ordinary skill in the art would have 
expected the use of polymethylcyclosiloxanes to be successful in view of 
Kawaguchi's use of siloxanes in making high quality silica glass. 

A proper prima facie showing of obviousness requires the examiner to 
satisfy three requirements. First, the prior art relied upon, coupled with knowledge 
generally available to one of ordinary skill in the art, must contain some suggestion 
which would have motivated the skilled artisan to combine references. See In re Fine, 
837 F.2d 1071, 1074, 5 USPQ2d 1596, 1598 (Fed. Cir. 1988). Second, the examiner 
must show that, at the time the invention was made, the proposed modification had a 
reasonable expectation of success. See Am pen v, Chugai Pharm. Co., 927 F.2d 1200, 
1209, 18 USPQ2d 1016, 1023 (Fed. Cir. 1991). Finally, the combination of 
references must teach or suggest each and every limitation of the claimed invention. 
Sj* IjireWilson, 424 F.2d 1382, 1385, 165 USPQ 494, 496 (CCPA 1970). 

a. Schwarz, Kawaguchi, Miller, and Hyde Do Not 
Establish Even a Prima Facie Case of 
Obviousness 

Of the four references cited in support of the examiner's rejection, only 
Schwarz utilizes polymethylcyclosiloxane. However, Schwarz is only using this 
material to prepare silicic acid. There is no suggestion in Schwarz that the resulting 
silicic acid dispersion is suitable for build up as a deposit on a support. There is also 
no indication that such a deposit can be consolidated to form a consolidated glass 
body. Indeed, using the procedure of Schwarz in this manner would be contrary to 
the teachings of this reference which seeks to make a high surface area dispersion that 
never builds up as a deposit and does not undergo consolidation. There is no 
expectation that the technique of Schwarz, which processes a 
polymethylcyclosiloxane to form a silicic acid dispersion, would be useful in 
conjunction with a process for making a consolidated glass monolith. Since this is, in 
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fact, what Miller, Hyde, and Kawaguchi are making, one of ordinary skill in the art 
would have had no reason to combine Schwarz with Miller, Hyde, and Kawaguchi to 
produce high purity fused silica glass. 

The examiner has taken the position that Miller and Hyde disclose the 
same invention as that claimed by appellants, except that Miller and Hyde do not 
teach the use of a polymethylcyclosiloxane. Kawaguchi also makes no explicit 
mention of using this material. It would, therefore, not provide any motivation to use 
polymethylcyclosiloxanes to prepare glass. Schwarz is the only reference properly 
relied on as disclosing the claimed polymethylcyclosiloxane. However, appellants 
submit that the combination of these references does not form a proper basis to reject 

the claims for obviousness. 

Appellants do not dispute that the claimed siloxanes were known at the 
time the present invention was made. However, this is not the issue. The question is 
whether it would have been obvious at that time to utilize such cyclic siloxanes to 
make non-porous silicon dioxide glass by forming Si0 2 particles, depositing the 
particles on a support, and consolidating the deposited particles into a non-porous 
glass body, as claimed. If Schwarz is simply cited as teaching that polycyclosiloxanes 
were known, then there is no suggestion to use polycyclosiloxanes in the claimed 
process, let alone any expectation that such materials could be successfully used to 
produce a non-porous, high purity fused silica glass. 

Schwarz fails to teach numerous aspects of the present invention, 
including depositing silicon dioxide particles on a support and consolidating the 
deposited particles into a non-porous high purity fused silica glass. Further, the silicic 
acid dispersion of Schwarz is never built up on a carrier as a deposit and consolidated. 
It, instead, is produced in a dispersed form and used in this state to thicken a variety 
of products. There is no suggestion in Schwarz that the resulting silicic acid 
dispersion is suitable for build up as a deposit on a support. There is also no 
indication that such a deposit can be consolidated to form a consolidated glass body. 
Indeed, using the procedure of Schwarz in this manner would be contrary to the 
teachings of this reference which seek to make a high surface area dispersion that 
never builds up as a deposit and does not undergo consolidation. There is no basis to 
expect that the technique of Schwarz, which processes a polymethylcyclosiloxane to 
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form a silicic acid dispersion, would be useful in conjunction with a process for 
making a consolidated glass monolith. Since this is, in fact, what Kawaguchi, Miller, 
and Hyde are making, one of ordinary skill in the art would have no reason to 
combine Schwarz with Miller, Hyde, and Kawaguchi. 

At the time that the present invention was made, researchers in the art 
would not have expected the polycyclosiloxanes of Schwarz to be useful in producing 
a non-porous body of high purity fused silica glass (See the Declaration of Michael S. 
Dobbins Under 37 CFR § 1.132 ("Dobbins Declaration") % 5, submitted with 
Supplemental Amendment Under 37 CFR § 1.116, dated November 23, 1999). In 
particular, Schwarz's polycyclosiloxanes haje a large number of carbon atoms and 
not all of these carbon atoms would have been expected to combust when passed 
though a burner (IdJ. Indeed, the production of carbon when burning 
polycyclosiloxanes to form pyrogenic or fume silica or silicic acid is well documented 
in the literature (Ijl). GB 2,049,641 to Kratel et. al., (page 1, lines 6 to 28) states the 
following: 

Very finely divided silica (highly disperse silica) 
may be manufactured by flame hydrolysis, which 
comprises reacting a gaseous or vaporisable silicon 

compound and, optionally, another gas that will - 
burn to form water, with oxygen in a flame (see, for , o \ 

example, DE 900 339, U.S. 2,399,687, G.B. 

17325/77 Serial No. 1562966 (equivalent to DE 26 U A ^ 

20 737 Al)). Silica manufactured in this manner is \/\ ) ^ 
known as pyrogenic silica or fume silica. 
Satisfactory results can be obtained by this method 
when silicon tetrachloride is used as the gaseous 
silicon compound. It is, however, often 
advantageous to use an organosilane as the gaseous 
silicon compound, but the silica produced from 
these compounds tends to be contaminated with 
carbon and thus tends to be dark in colour. This 
result when using silicon compounds containing 
silicon-bonded organic groups, especially halogen- 
containing silicon compounds, has previously been 
counteracted by using an additional fuel, namely an 
additional gas that will bum to form water, for 
example hydrogen or hydrocarbon. 
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(Id). In addition, J. Lipowitz, "Flammability of Poly(Dimethylsiloxanes). 

Model for Combustion," J Fire & Flammability 7: 482-503 (1976) states: 

Under fuel-rich conditions (0 > 1), two-stage 
combustion is evident by formation of inner and 
outer flame cones. The outer flame cone is a pale 
bluish color typical of the outer cone of organic 
flames, both representing further combustion of CO 
and H 2 . However, the inner cone is blue at 0 < 2.67 
and luminous yellow-white at 0 > 2.67. Organic 
flames are luminous yellow due to blackbody 
radiation from carbon particles. Significantly, 
adiabatic calculations show carbon formation from 
D 4 and MM at 0 > 2.67. 



* * * 



Gray-brown amorphous silica collected above 
diffusion flames, which are luminous (yellow- 
white), contains 3-4% total C, primarily elemental 
carbon, and 0. 1 -0.2% H. A weak infrared band 
indicating some C-H bond structure is present at 
2925 cm" 1 . No crystallinity indicative of Si0 2 ( g ), 
graphite, SiC, or Si 3 N 4 is found by x-ray powder 
diffraction or electron diffraction. Detectability 
limits are estimated at several %. Particulates 
consist of 100A diameter particles tightly 
aggregated into 700- 1000 A clumps which are 
further agglomerated in chains (Figure 5). Some 
larger particles (2000-4000A diameter) appear to be 
carbon and should contribute appreciably to the 
observed luminosity. 

(14). 

When, in accordance with the teachings of Schwarz, the dispersion 
product is used as a thickener, the existence of carbon in the dispersion would not 
present any difficulties (Dobbins Declaration If 6). In fact, the presence of carbon 
would most likely have improved thickening (Id.). 

However, the presence of carbon impurities could result in significant 
problems when making a non-porous body of high purity fused silica glass, 
particularly where that glass is used to make precision optical products like optical 
waveguide fibers (Dobbins Declaration If 7). In making a non-porous body of high 
purity fused silica glass, scientists skilled in this area would not want any carbon to b 
present, not even at a parts per million level (Iji). Their concern at the time inventor 
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Michael S. Dobbins made his invention would have been that production of carbon 
during glass formation could adversely affect light transmission in a number of ways 
(Id.). In particular, the presence of carbon particles in the glass would absorb light 
and cause light scattering resulting in transmission losses (IdJ. Moreover, carbon 
particles in the glass would also be likely to associate with adjacent oxygen atoms that 
otherwise form silicon dioxide, resulting in C-O bond formation within the glass (IdJ. 
Such C-O bonds would absorb light in the infrared region of the spectrum and cause 
transmission losses which prevent the light from traveling as far (14). This is a 
particularly significant problem in optical fibers where transmission is in the infrared 
region of the spectrum and such light must travel long distances (IdJ- Carbon 
formation would also have been expected to physically remove oxygen (otherwise in 
the form of silicon dioxide within the glass) away from the glass as carbon monoxide 
(Id.). This would result in an electron deficiency in the resulting glass that would 
cause transmission loss in the ultraviolet region of the spectrum (IcL). Thus, the 
formation of carbon in a non-porous body of high purity fused silica glass, such as 
that used in optical fibers or precision lenses, would be highly undesirable (IcL). 

By contrast, all of the claims of the present application call for the 
production of a non-porous high purity fused silica glass, while claims 13, 22, and 46 
set forth methods of making optical waveguide fibers. In view of the recognition in 
the art that passing polycyclosiloxanes through the flame of a burner would have been 
expected to produce carbon, scientists making a non-porous body of high purity fused 
silica glass would not have wanted to make such products by burning 
polycyclosiloxanes (IdJ. In rejecting the claims over the combination of Miller, 
Schwarz, Hyde, and Kawaguchi, it is exactly this use of Schwarz's 
polycyclosiloxanes which is proposed. 

In response to the above points raised in the Dobbins Declaration, the 
examiner refers to paragraph 7 of the Declaration of Dale R. Powers under 37 C.F.R. 
§ 1.132 ("Powers Declaration"), which accompanied the June 30, 2000, Request for 
Reconsideration. In particular, the Powers Declaration, in addition to comparing 
silica deposition rates for octamethylcyclotetrasiloxane, 

decamethylcyclopentasiloxane, and hexamethyldisiloxane at equivalent flowrates, 
attempts to achieve an equivalent atomic Si delivery rate for hexamethyldisiloxane by 
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increasing its flow rate. The effort was unsuccessful. However, it has nothing to do 
with the Dobbins Declaration which relates to the skilled artisan's lack of motivation 
to utilize polymethylcyclosiloxanes to make fused silica glass for fear of generating 
excessive amounts of carbon. 

b. The Evidence of Unexpected Results Rebuts 
Any Prima Facie Case of Obviousness 

Even if, assuming arguendo, the combination of Miller, Schwarz, 
Hyde, and Kawaguchi could be properly used to reject the claimed invention, which it 
cannot, any prima facie case of obviousness would be rebutted by the evidence of 
unexpected results achieved by the present invention. See In re De Blauwe, 736 F.2d 
699, 222 USPQ 191 (Fed. Cir. 1984). 

In particular, evidence of unexpected results is found in the Powers 
Declaration which shows that the results achieved when utilizing a 
polymethylcyclosiloxane are substantially better than when a linear siloxane is used. 
More particularly, a series of tests were conducted under similar conditions (including 
a siloxane volumetric flow rate of 10 cc/minute) to evaluate the production and 
deposition rates of silica soot produced from vaporized octamethylcyclotetrasiloxane, 
hexamethyldisiloxane, and decamethylcyclopentasiloxane (Powers Declaration HI 4- 
5). These tests showed that the above siloxanes produced the following amounts and 
rates of silica soot deposition: 



Siloxane 


Si Delivery 
Rate (Si atoms 
per minute) 


Amount of 
Silica Soot 
Deposited 
(grams) 


Rate of Silica 
Soot Deposited 
(grams/minute) 


Octamethylcyclotetrasiloxane 


3.62 


1205 


3.26 


Decamethylcyclopentasiloxane 


3.63 


1186 


3.21 


Hexamethyldisiloxane 


2.64 


855 


2.31 



(Powers Declaration If 6). Thus, the polymethylcyclosiloxanes of the present 
invention achieve a substantially better rate of silica soot deposition than 
hexamethyldisiloxane. 
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An attempt was also made to utilize an atomic Si delivery rate of 3.62 
grams of Si atoms per minute of hexamethyldisiloxane which was similar to the above 
atomic Si delivery rates of 3.62 and 3.63 grams of Si atoms per minute of 
octamethylcyclotetrasiloxane and decamethylcyclopentasiloxane, respectively 
(Powers Declaration U 7). However, the burner flame became unstable, black carbon- 
laden soot was generated, and a non-uniformly shaped preform was produced (Id.). 
As a result, this run was terminated (Id.). Dr. Powers has extensive and impressive 
experience in fabricating fused silica glass and optical fibers (Powers Declaration 
If 3). Based on his expertise in this field, he believes that silica deposition achieved 
with hexamethyldisiloxane is most fairly compared with silica deposition achieved 
with octamethylcyclotetrasiloxane and decamethylcyclopentasiloxane when similar 
volumetric flowrates are utilized for each (Powers Declaration 1J8). As the above data 
clearly demonstrates, the polymethylcyclosiloxanes of the present invention (e.g., 
octamethylcyclosiloxane and decamethylcyclopentasiloxane) achieve substantially 
higher levels and rates of soot deposition than linear siloxanes (e.g., 
hexamethyldisiloxane). Schwarz teaches that hexamethyldisiloxane is preferred over 
other disclosed alternatives, such as polymethylcyclosiloxanes. Therefore, one of 
ordinary skill in the art would have expected hexamethyldisiloxane to achieve better 
results to the extent, if at all, Schwarz was relevant to making a consolidated glass 
body (Powers Declaration H9). However, as shown by the above results, 
octamethycyclotetrasiloxane (and decamethylcyclopentasiloxane) achieved 
substantially higher silica soot deposition rates than hexamethyldisiloxane (Id.). In 
view of Schwarz's disclosure of hexamethyldisiloxane as preferred, the results 
obtained in the above experiment are, in Dr. Powers' opinion, highly unexpected (Id.). 
Such unexpected results rebut any prima facie case of obviousness based on the 
combination of Miller, Schwarz, Hyde, and Kawaguchi. See In re DeBlauwe, supra. 

The examiner has taken the position that the above data does not 
support a finding of unexpected results, because one of ordinary skill would expect 
trisiloxane to create 50% more silica than disiloxane, and pentasiloxane to create 
1 50% more silica than disiloxane. The basis for this view is that trisiloxane has 50% 
more silicon atoms, and pentasiloxane has 150% more silicon atoms, than disiloxane. 
However, this view is unrealistic and ignores the significance of the results described 
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in the Powers Declaration. In particular, the values were calculated based on the Ideal 
Gas Law as opposed to any "real world" model. There is also no indication of how 
the examiner's proposed percentages relate to specific values in the Powers 
Declaration (at 1ffl5-8). In any event, the Powers Declaration demonstrates that the 
"rate of silica soot deposited" (measured in grams/minute) for 

polymethylcyclosiloxanes (as claimed in the present invention) is substantially higher 

than that of linear siloxanes. In view of Schwarz's express teaching that linear 

siloxanes are preferred over polymethylcyclosiloxanes for making pyrogenic silica, 

the results set forth in the Powers Declaration must be interpreted as unexpected. 

Further, as shown in Example 4 and Figure 4 of the present 

application, the use of octamethylcyclotetrasiloxane has substantially improved 

deposition efficiency over SiCl 4 . This is highly unexpected, particularly when one 

considers that Schwarz, in using such polycyclosiloxanes, does not suggest that the 

combustion product of this starting material can even form a deposit on a carrier, let 

alone deposit with greater efficiency. In response to this argument, the examiner has 

asserted that the unexpected results shown in Figure 4 of Example 4 are not 

commensurate with the scope of the claims, because Figure 4 only involves low 

production rates of silica from octamethylcyclosiloxanes ("OMCTS"). Once again, 

the examiner has ignored the significance of appellants' results. Example 4, and 

particularly Figure 4, shows that "OMCTS-based soot was found to deposit more 

efficiently than SiCU-based soot" (column 10, line 51 to column 11, line 1) and 

demonstrates "this difference as a function of the total amount of Si0 2 produced at the 

burner for a specific blank size" (column 11, lines 2-4). Thus, in contrast with the use 

of SiCl 4 , the use of OMCTS resulted in a favorable reduction in the quantity of 

particulate emissions (e.g., of HC1) while at the same time increasing the rate of 

production of silica (column 11, lines 4-7). In addition, the following passage from 

Example 4 shows that the relative increase in deposition efficiency using OMCTS, 

compared to SiCU, is consistent no matter what amount of starting material is used: 

In optical waveguide production, deposition 
efficiency increases with increasing blank size. As 
deposition begins, collection deficiencies for SiCU 
frequently are less than 10%, whereas the use of 
OMCTS can yield initial deposition efficiencies up 
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to 25%. This factor of greater than twofold 
efficiency in deposition results in a corresponding 
increase in preform growth rate for equivalent rates 
of Si0 2 particles exiting the burner, and about a 
20% by weight or more decrease in soot that has to 
be cleaned from the exhaust gases. (And in 
addition, of course, the use of OMCTS eliminates 
the costs involved in removing HC1 from exhaust 
gases.) 

(column 11, lines 13-24). 

In discussing Figure 4, the examiner hypothesizes that the highest 
efficiency of the OMCTS and SiCU precursors were nearly identical to one another, 
allegedly indicating an absence of unexpected results. However, there is no basis in 
Figure 4 for this speculative assertion. When the deposition efficiency values 
(indicated on the y-axis of Figure 4) are compared based on the amount of SiO z 
produced at the burner (x-axis of Figure 4), it is clear that OMCTS consistently has a 
significantly higher deposition efficiency value than SiCl 4 - Thus, claims 36-38 and 
51-53, which are directed to the use of octamethylcyclosiloxane, are patentable of 
their own accord. 

For all of these reasons, the obviousness rejection of claims 12, 13, 22, 
33-39, 41-44, 46, 47, 49, and 51-53 over Miller in view of Schwarz, and, optionally, 
Hyde and/or Kawaguchi, is improper and should be withdrawn. 



R612918.2 



Reissue App. Serial No. 08/833,620 



- 18- 



IX, CONCLUSION 

In view of the foregoing, it is clear that the rejection of the claims 
under 35 U.S.C. § 103(a) cannot be sustained. Accordingly, the final rejections 
should be reversed. 
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APPENDIX A 



i ^ £M!BS: n ( ^ea)I Aro ^accord ing .oc l a i n,7 16 ^» 

. a n.- 1. mnitr fa^d-Si^ fl^s dopgd jjQ&aUeastgns. 
rnAjZff » non-porousbo^y Ql hign .EunjE-S3- 

^^^^ 

^Hc ccnpone*. selected 6cm Cfcoup .A, IB. HA, IB, IHA, fflB, IVA, IVB^ 
^1 md I „ -* «- of *e Periodic T*. * a 

^^^^n^i ^nlt^-niHy with VM drp-«tw> ° I 
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,3 (Al „en<led)Inamc t hodfor I ^ ttg optical»ave gu idcfib« 0 f 



steps of: 



to form amorphous particles of fused SiD 2 ; 

(c) depositing said amorphous paroles onto a mandrel, 

cd) consolidatingsaiddepositofamorphousparticlesintoanon- 

norous transparent glass body; and 

M rand^wingopricalwav^defibcrirom.a.dWy, 

A e imp—, coding -d sinccn-^-ung 

form a halide-freo (polymefcylsiloxane] ^mS^^iS^. 
compound „ vapor * during the maki ng of S ard opnea, 

whereby no hahde-contaimng vapors are 

waveguide fibers. 

22 (Amended, lAmethodaccordrngtociaim i7]fclJD«*fcK 
—fri.. ;. nntic.- ' ■■— > f"de fibers ot rojm p 

c^undj^a^^ 

compound in vapor form capaWe of being convened to at ,ea* one — ^1 
^oupconsistingofP^andameta, oxide „Mch has a meta,,, component seiected 



producing a gas stream containing a silicon-containing 
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from Group I A, IB, IIA, IIB, IIIA, IIIB, TV A, IVB, VA, and the rare earth series of 
the Periodic Table is a halide-free compound". 

( c 1 _de E ojntin^^ 

(di^c^nsoli^^ 

3 ^_^u^jod3S£^SJQS^ 12, whergmsaid 

octajne^^ 
hexame^Q^ 

™ _ A method a ccording to^^^ 

hexaineth^^ 

.^^^^ anting to claiml^w herein said 

octameM^cJo^^ 
hoyirnjrth^^^ 

36__^mejhod^^ said 
^o^met^^^ 

T 7_ Amethoda g^rc^^ 
r^ethvlcvclosilo*^^ 



— . . . Nil xi in. Hf-HbUUY letin *>tO ^fcO lb<3ld r' . k3Y 

V IHK— eJ4-^WLJO lb'-^W IN1AUIN» rCnDUL 1 1 
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3i Am^odaceor^ 



E° 



3JL _ i Arne^^ 
Tz:r jt yfii g e.H silica gkss_ co mpri S mgJhe steps q £ 
(§i _ E roduG^^ 

v^tkaxida tjon or flame hyd r ol ysis to SiO ^ 

tcrfonnamo^^ 

Q j-poriiW said ^oryhm smM^^SmtLMd 

(Si .rijh erjssse^^ 

porous bodvL . . 

^ r, no- -^Y'-^^^^^ 1 ^ 9 ^ 

ss ^ s ^n i oi^m^mi ! n ^^r^^o^ 

,,, r „^ Y w^.~v^ fixture te^^ 

silica glass. 

41 . A method accordin g claim ^9 wherein said pas stream is 
mmrri g '* H " f an mat gas - 

g a method aoari ESto^gaailw hrrriii said inert gas is 

nitrogen._ 
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JU, ,1,1. .inrH^^^^ ^rinpintromrrisiTip the steps of: 

f n ) paring a gas stream co ntaining , a silicon-containing , 

con^und^^ 

or flame hydrol^toSiQ^^d t, com pound in vapor fo mLca^leof 

klflr^ns^ f* ™ dati ° n ° r fl^^ atei ^ 1™« one member ofthe 

goup^nsi^^ 

^H^n TP " A hp hta nm.IVft TVF VA ™d the me earth senes, of 

rW- Periodic Tablei 

fr } ^in p «d gas stream intg Jheflame^fjL combustion burner 

in f. ■■ m nrmrrh— "ffa«d SiO, doped with an oxide dopant; 

^ Heoositin r <»™ ^omhous particle s onto a supported 

^ either essentia lly ^"Itaneouslv with said deposition or 

- lTirn tl 7 th- said d eposit of amorphous particles into a non- 

p^^ou^ody^^ 

^ vanorf ™* <ilic^cont*inin P compound ,re quitted during the 
„ a ^ v „f**id non-por ous body of hi jkfu sed silica glass , 

A a A mftthod accor ding to claim wherein said 
pnl vmg thvlcvc1n S i1oxane is select edft pm the group c oBsjstin^pf 

n^^^ylr yclotrisilox^ ie- and mixtures thereof. 



46. 



Tn a method formak jngrr ti - a1 ^ ave ^ de fibcTS of high purity 



fi,«pH silica gla« Ho ped with a n Q*irie dopant comprising the steps of; 

fa ) producing a gas stream c ontaining a silic:or^gntainiD£ 
coi^^ of bdnemnverted through thermal decomposition 

wift, oxidation or f~™ WHrolysis to SiO, nnd , compound in vapor form capableof 
w^vgrted through oxidatjojiorjlam^ to at leasU ^jnoiiber^fJhe 

sgup _con^^ which has a metallic component sele cted 
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ftgnGroupJ^^ the rmr. earth series of 

the Periodic Table; 

^ r ^in g said gas strea mjrtoj^^ 

f r ) depositing «™ amorphous particles onto a mandrel 

n ^n.n1idatin g said depo^ itofamoxrhoiis particles into a non- _ 

pnrgm transparent glass bodyiand 

*»wh,« ^avemnde fiber from t bM body the improvement 

gS^h^^ 

^nnund are emi tted durin g the making of ^ o ptical wave^de fibers, 

47. Aj nediH ^-^i" P claim 46 wherein sa id 
r nl yrnethvlcvc '— ^ elected fro m th e proup consisting of 
^^^ ylcvclotetrasilnx ane. decamclfaylcyclgpCTiasagzcsSx 
Wamefavlcvclotrisilg x^ thereo f 

l^^j^rrr^fdl^^ ™ ethod of makpaU sgkES^ silica 
gl^tbrough the outdde jvar^der ^ion process comprising the steps of: 

^ prnHnring a gas stream containing a silicon-containing , 

o^mopimd^^ 

with oxidatio" nr flarne hydrolysis of SiQ^ 

(K> passing sp^ f« «*™™ into the, flame of a combustion burner to 

form amorph"" '* particles of fosedJSjCbL 

( c ) depositin g amor phous Tories onto a mandrel; and 
frtt consoling said de p ™* of amorphous particles into a non- 

pnrmK, transparen t glass bodyi 

the improvement corn^ rising,.ut.ilizing as said silicon-containing 
„ p,„nH in vinor form a hali d e-fr ee p ol ^eth ylcvrlosiloxane selected from the 
S^^un^^ decamethY lcyclo pentasiloxane, 
^v^ethvlcyclotrisiloxane^andjm^s thereof whereby no haljde I containjn & 
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va pors from sitieon-oontaininRceaa 
hiph purity fi lC » H *^ ca glass - 

^_ ft ~»*^ ^rdine , wherein said 

iiiiLjj]dh .. 1r . rT ^;i^ < m^ i« nctampthvlr.yclotetrasiloxane^ 

g * rr^th^ according t" ^Q, wherein said 

r »i Y m e rhvlcvc i"«i"^'"« oct^mPthvlryrlotetrasiloxane. 

^ a mrthnd aoy wdfap to claim 4"* wherein said 
^ly^thvlcvc^Wane. i* octamPthvlcvclotetrasUoxape. 
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